Cardiac Tamponade Complicating
Proximal Aortic Dissection
Is Pericardiocentesis Harmful?
Eric M. Isselbacher, MD; Joaquin E. Cigarroa, MD; Kim A. Eagle, MD, FACC Background Cardiac tamponade frequently complicates acute proximal aortic dissection and is one of the most common causes of death from aortic dissection. Well-defined strategies for the management of acute aortic dissection now exist; however, little is known about how best to manage the hemopericardium that may complicate it.
Methods and Results Using a computer-based review, we retrospectively identified 10 patients presenting to our hospital over a 13-year period who were diagnosed with both aortic dissection and cardiac tamponade. All 10 had proximal dissections. Three of the 10 presented as the sudden onset of fatal electromechanical dissociation, 6 presented with hypotension, and 1 was normotensive on presentation. Of the 7 hypotensive or normotensive patients diagnosed with cardiac tamponade, 4 underwent successful pericardiocentesis while awaiting surgery. At time intervals of 5 to 40 minutes after their pericardiocenteses, 3 of the 4 patients experienced sudden onset of electromechanical dissociation and death; the fourth patient survived and underwent surgical repair. Of the 3 hypotensive or normotensive patients who had either no pericardiocentesis or an unsuccessful pericardiocentesis, all 3 underwent successful surgical repair and survived.
Conclusions In this study, patients with an aortic dissection complicated by cardiac tamponade have an early mortality of 60%. While 3 of the 10 died from electromechanical dissociation immediately upon presentation, the 3 other deaths all occurred shortly after successful pericardiocentesis, a procedure undertaken to stabilize them. While the number of patients in this series is small, the observations do raise the possibility that in patients with cardiac tamponade complicating aortic dissection pericardiocentesis could be harmful rather than beneficial. Possible mechanisms for why the performance of pericardiocentesis might destabilize such patients are proposed. (Circulation. 1994;90:2375-2378.)
Key Words * aorta * tamponade * pericardiocentesis . pericardium A cute aortic dissection has an early mortality as high as 1% per hour,' with nearly two thirds of deaths in cases of proximal dissection resulting from the extension of the dissection into the aortic root producing hemopericardium and cardiac tamponade.2"3 Extensive clinical investigation has resulted in a welldefined strategy for prompt treatment of aortic dissection, which has greatly improved survival rates. Despite advances in treatment for aortic dissection, little is known about how best to manage the hemopericardium that frequently complicates proximal aortic dissection and may lead to death. 4, 5 Since pericardiocentesis is considered the standard treatment for patients suffering from cardiac tamponade, it is not surprising that it has been used as an interim treatment for patients with cardiac tamponade complicating aortic dissection while they await definitive surgical repair.67 However, some authors have raised concerns that performing pericardiocentesis in such cases may in fact be dangerous-possibly precipitating hemodynamic collapse and death4-and should therefore be avoided. To assess the utility and safety of pericardiocentesis in the management of cardiac tamponade complicating aortic dissection, we reviewed the care and outcome of all patients at our institution who presented over the past 13 years with this condition.
Methods
We identified all patients presenting with acute aortic dissection and suspected or documented cardiac tamponade admitted to the Massachusetts General Hospital during the period from January 1980 through September 1993. A computer-based review of all discharge diagnoses was performed with the inclusion criteria of (1) the diagnosis of aortic dissection and (2) the diagnosis of cardiac tamponade or the performance of pericardiocentesis. Demographic information, clinical and hemodynamic data, the performance and results of diagnostic studies, and information on each patient's hospital course and in-hospital (early) mortality were collected retrospectively by review of the medical record.
Results
A total of 148 patients were identified with the diagnosis of acute aortic dissection over a 13-year period, and 10 of the patients were also diagnosed as having cardiac tamponade. All 10 had proximal aortic dissections that were documented with either aortography or computed tomographic (CT) scanning. In all cases, the diagnosis of cardiac tamponade was made by either echocardiography, the finding of equal pressures at right heart catheterization, opening of the chest during cardiopulmonary resuscitation, or on postmortem examination.
The Table provides BP indicates blood pressure; EMD, electromechanical dissociation. *After the diagnosis of aortic dissection, surgery was delayed in patient 1 due to a variety of preoperative issues and delayed in patient 3 due to a complicating stroke. In patient 9 (presenting with chest pain), the diagnosis of aortic dissection was unsuspected until 6 days after pericardiocentesis (which was itself performed 14 days after the original onset of chest pain respectively, after their pericardiocenteses, 3 of the 4 patients suffered sudden electromechanical dissociation and death. The fourth suffered no complications before successful surgical repair (with surgery taking place 6 days later due to a late diagnosis of the then unsuspected aortic dissection). In 1 other patient, pericardiocentesis was attempted unsuccessfully, and the patient then underwent successful surgical repair of the dissection. The final 2 patients with cardiac tamponade were not subjected to pericardiocentesis but were instead taken urgently to the operating room for direct aortic repair. The decision to take patients directly to surgery versus first performing pericardiocentesis reflected the preferences of the individual cardiologist and cardiac surgeon involved in each case. All 4 patients who underwent surgical repair of their aortic dissections survived the hospitalization.
The mortality among all 10 patients with aortic dissection complicated by cardiac tamponade was 60%. The mortality among those patients presenting with electromechanical dissociation was 100% (3 of 3); the early mortality among those presenting hypotensive or normotensive was 43% (3 of 7). Of the latter group, the early mortality for those undergoing successful pericardiocentesis was 75% (3 of 4), whereas none of those having either no pericardiocentesis or an unsuccessful pericardiocentesis before surgery died (3 of 3).
Discussion
While cardiac tamponade occurs in a minority of patients suffering acute aortic dissection, it is the most common cause of death among these patients.23 In the present study, it is associated with an early mortality of 60% in patients surviving long enough to reach the hospital. While 3 of our 10 patients died from electromechanical dissociation immediately upon presentation of cardiac tamponade, the other 7 remained stable enough to allow consideration of several therapeutic options. The two patients taken directly to the operating room for aortic repair did well. However, in 5 other patients, efforts to stabilize the patients before surgery through pericardiocentesis to relieve cardiac tamponade resulted in unexpected death in 3, which may have been directly precipitated by successful pericardiocentesis. While the number of patients in this study is small, the observations do raise the possibility that pericardiocentesis could be harmful rather than beneficial among patients with cardiac tamponade complicating aortic dissection.
Although pericardiocentesis is safe and effective in treating cardiac tamponade of other causes, particular aspects of the pathophysiology of aortic dissection complicated by hemopericardium could explain the poor outcomes among the patients we studied. The hemopericardium complicating proximal aortic dissection develops as a result of blood leaking into the pericardial space from the false lumen as it dissects back to the aortic root. If such a leak were to become a free communication with the aorta, then the marked eleva- Such a course of hemodynamic improvement followed by acute decompensation after pericardiocentesis is consistent with the events described in the patient described above. A very similar patient was reported by Coplan et al,4 who also performed pericardiocentesis in a patient with cardiac tamponade complicating a proximal aortic dissection: After successful pericardiocentesis, the patient had an acute rise in systemic blood pressure that was quickly followed by precipitous hypotension, electromechanical dissociation, and death.
This retrospective study confirms that cardiac tamponade complicating acute aortic dissection is associated with a high early mortality. Prompt treatment is certainly indicated, but the findings presented here suggest that performing pericardiocentesis to stabilize a hypotensive patient in this setting may instead precipitate hemodynamic collapse and death. When cardiac tamponade is discovered in a patient with aortic dissection, it should be considered a surgical emergency, and pericardiocentesis should be avoided while every effort is be made to proceed as urgently as possible to the operating room for direct repair of the aorta with intraoperative drainage of the hemopericardium. However, if a patient's blood pressure is so low that it compromises cerebral or vital organ perfusion, there may simply not be enough time to wait for surgery in order to save the patient, and in this setting, urgent pericardiocentesis would still be warranted. A prudent strategy in such a case might be to aspirate only enough pericardial fluid to raise the patient's blood pressure to the lowest acceptable level, thereby minimizing the chance of precipitating a rapid increase in blood pressure and dP/dT, which could prompt a catastrophic recurrence of hemorrhage or induce further extension of the dissection.
